Dissection of the recognition properties of p38 MAP kinase. Determination of the binding mode of a new pyridinyl-heterocycle inhibitor family.
The main recognition characteristics of the ATP binding site of p38 mitogen activated protein kinase alpha (p38alpha MAPK) have been explored by a combination of modeling and bioinformatics techniques, making special emphasis in the characteristics of the site that justifies binding specificity with respect to other MAP kinases. Particularly, we have analyzed the binding mode of a new family of p38 MAPK inhibitors based on the pyridinyl-heterocycle core. This family of compounds has a marked pseudosymmetry and can exist in different tautomeric forms, which makes the determination of the binding mode especially challenging. A combination of homology modeling, quantum mechanics, classical docking, and molecular dynamics calculations allowed us to determine the main characteristics defining the binding mode of this new scaffold in the ATP binding site of p38alpha. A set of free energy calculations allowed us to verify the binding mode proposed, giving an overall excellent agreement with the experimental values. Finally, the binding mode of this new family of compounds was compared to that of other members of the pyridinyl and pyrimidinyl heterocycle class.